Abstract
Introduction

26
The representation of rainfall-runoff processes in hydrological modelling is highly 27 dependent on spatial scale, landscape properties, and other factors (Moore et al., 1995; TAPES, Gallant and Wilson, 1996 ; TARDEM/TauDEM, Tarboton, 1997; In this paper, a method to delineate hillslopes and extract the width function is 8 presented, together with an application to two watersheds in Quebec, Canada.
9
The procedure comprises three steps: (i) delineation of hillslopes; (ii) calculation 10 of the profile curvature and plan shape and their association with the nine 11 elementary landscapes introduced by Dikau (1989) ; and (iii) calculation of the
12
HWF and optimisation of the final hillslope shape according to various criteria.
13
These steps were coded up as an algorithm implemented in PHYSITEL 
27
With this extracted information, the hillslope delineation algorithm proceeds as 28 follows. For each headwater subbasin, the area drained by the first pixel of the river segment is designated as a headwater hillslope, while the remaining area 1 defines two lateral hillslopes, one on either side of the river segment. To simplify 2 the analysis, the algorithm considers only those pixels with a flow direction 3 directly towards a current river cell; in so doing the area drained on either side of 4 the river segment can be easily computed. To get these pixels, the algorithm 5 takes as arguments the previous, current, and next river cells. Then, from the 6 flow direction matrix, the eight neighbor cells of the current cell are considered 7 ( Fig. 1) , in clockwise and counterclockwise directions, until the algorithm finds the 8 next or previous river segment cell. Every cell with flow direction directly towards 9 the current cell is retained and put in one of two tables, right or left for the 10 clockwise and counterclockwise directions, respectively (in Fig. 1 (see for example cell 4 in Fig. 2 and also the resulting delineation shown in Fig.   16 3). Once every river segment of the network matrix has been scanned, the table   17 for each specific river segment identifies all the cells that will drain the hillslope
18
( Fig. 3) . Finally, the algorithm redraws the hilllsope matrix. example that will be presented in more detail in Section 3. 
Extraction of hillslope width functions
24
Two criteria were applied in the final step of the algorithm for delineating in watershed-scale, rainfall-runoff modelling applications.
6
The simplest geometric forms that ensure monotonic width functions are triangles 7 for headwater hillslopes, which drain to a single river cell, and quadrilaterals for 8 lateral hillslopes, which drain to a river segment. The first segment (AD) of the quadrilateral is defined as a line connecting the first The projection is Universal Transversal Mercator (NAD 83) zone 18.
7
The second catchment selected for analysis is the "Bassin expérimental du 
Results
25
The proposed algorithm was used to subdivide the des Anglais and BEREV
26
watersheds into three and eight hillslopes, respectively ( Fig. 11 and 12 ). The 27 extracted plan shapes and profile curvatures are presented in Tables 2 and 3 . Tables 2 and 3 also   3 give the elementary landform class (Fig. 6) 
